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1. General

All reagents and solvents were obtained from MilliporeSigma, unless otherwise noted, and used
as received. As a precaution, heating Cyrene™ and Cyrene™ blends with inorganic base, such
as K,CO;, KOH, etc., to over 100 °C for long period of time is not recommended without any
detailed thermal stability investigation.

1.1 Preparation of solutions

Cyrene™ blends were prepared by weight in 100 mL screw cap amber glass bottles and mixed
thoroughly.

Table S1. Cyrene™ blends and their weight percentage

Cyrene™ blends Weight percent
Cyrene™/y-Valerolactone 50/50
Cyrene™/2-MeTHF 80/20
Cyrene™/Acetonitrile 80/20
Cyrene™/DMF 80/20

1.2 Experimental details

Reactions were carried out using disposable 20 mL screw cap glass vials or in 20 mL Radley
reaction tubes (heated reactions and reactions sensitive to stir rate). Reactions at elevated
temperatures were carried out using a Radley reaction station hotplate/stirrer.

1.3 Purification of products

Normal phase flash chromatography was carried out using a Biotage Isolera One. Purification not
sensitive to elution rates was carried out using a silica plug (30 g silica gel, 60 mL fritter funnel).

1.4 Analysis of products

IH NMR spectra were obtained on a Bruker Avance Neo spectrometer (RT BBOF smartprobe) at
500 MHz. 'H and °F NMR spectra were obtained on an Agilent VNMRS (OneNMR BBO probe) at
500 MHz and 470 MHz, respectively. Chemical shifts are reported in ppm and coupling constants
are reported in Hz with CDCl; referenced at 7.26 (H).

2. Stability Study
2.1 Preparation of solutions

Cyrene™ (neat) was transferred into eight 100 mL screw cap amber glass bottles, labelled “a”
through “h”, where “a” through “c” received screw caps, and “d” through “h” received sure-seals
and screw caps. Cyrene™ blend mixtures (eight of each mixture) were prepared by weight at the
ratios listed in section 1.1 in 100 mL screw cap amber glass bottles and labelled “a” through “h”,
where “a” through “e” received screw caps, and “f” through “h” received sure-seals and screw



caps. Cyrene™ (neat) bottles “a” through “e” and Cyrene™ blend mixture bottles “a” through
“e” were maintained at ambient temperature, while Cyrene™ (neat) bottles “f” through “h” and
Cyrene™ blend mixture bottles “f” through “h” were maintained in an oven at an elevated

temperature of 40°C.
2.2 Analysis of solutions

At each pre-determined time, stated in sections 2.3 and 2.4, each Cyrene™ (neat) bottle and
Cyrene™ blend mixture bottle was submitted for the following tests: GC, KF, and 'H NMR.
Cyrene™ blend mixture bottles containing 2-MeTHF were submitted for additional testing:
peroxides (strip testing; pass/fail) and BHT content. In the sections below (2.3 and 2.4 for the
room temperature and accelerated studies, respectively) each Cyrene™ (neat) and Cyrene™
blend mixture bottle was given a “pass”/“fail” based on the amalgamation of all above stated
tests. Cyrene™ (neat) bottle “a” and Cyrene™ blend mixture bottles “a” were submitted for
initial DSC testing, as well as the above stated tests (see section 2.3).

Table S2. Boiling point (DSC, °C) of Cyrene™ blends in the study.

Solvent DSC (b.p., °C)
Cyrene™ 225.52
Cyrene™/y-Valerolactone (50/50) 216.02
Cyrene™/2-MeTHF (80/20) 228.39
Cyrene™/Acetonitrile (80/20) 229.07
Cyrene™/DMF (80/20) 223.88

2.3 Room temperature study

Cyrene™ (neat) bottles “a” through “e” and Cyrene™ blend mixture bottles “a” through “e” were
maintained with caps at ambient temperature until testing.

Table S3. Room temperature stability studies of Cyrene™ blends

Time Bottle | Cyrene™ | Cyrene™ Cyrene™ Cyrene™ Cyrene™
(months) GVL 2-MeTHF CH3CN DMF
0 a Pass Pass Pass Pass Pass
3 b Pass Pass Pass Pass Pass
6 o Pass Pass Pass Pass Pass
12 d Pass Pass Pass Pass Pass
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Figure S1. Room temperature stability studies on Cyrene™ blends
2.4 Accelerated study at temperature of 40 °C

Cyrene™ (neat) bottles “f” through “h” and Cyrene™ blend mixture bottles “f” through “h” were
maintained with sure-seals and caps in an oven at an elevated temperature of 40°C until testing.

Table S4. Elevated temperature (40°C) stability studies of Cyrene™ blends

Time Bottle | Cyrene™ | Cyrene™ Cyrene™ Cyrene™ Cyrene™
(weeks) GVL 2-MeTHF CH;CN DMF
6 f Pass Pass Pass Pass Pass
12 g Pass Pass Pass Pass Pass
24 h Pass Pass Pass Pass Pass
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Figure S2. Elevated temperature (40 °C) stability studies of Cyrene™ blends



3. Application Studies in Organic Syntheses
3.1 Amide Coupling
3.1.1 Synthesis of 4-methyl-N-phenylbenzamide (1)

Procedure derived from an amide cross-coupling conducted using Cyrene™.1

N’ :
H

Me'

To a 20 mL Radley reaction tube was added p-toluic acid (170 mg, 1.25 mmol, 1 equiv.), HATU
(570 mg, 1.50 mmol, 1.2 equiv.), N,N-diisopropylethylamine (655 uL, 3.76 mmol, 3 equiv.), and
solvent (6.25 mL). The reaction mixture was stirred at 800 rpm for 30 minutes before the addition
of aniline (125 uL, 1.37 mmol, 1.1 equiv.) and subsequently maintained at room temperature for
2 hours while stirring at 800 rpm. The solution was then diluted with EtOAc (10 mL) and washed
with 1 M HCI (2 x 20 mL) and brine (20 mL). The organics were then dried over Na,SO, and
concentrated under reduced pressure to give a residue which was subsequently purified by flash
chromatography (silica gel, 0-20% EtOAc in petroleum ether) to afford the title compound as a
white solid. *H NMR (CDCl3, 500 MHz): & 7.79 (s, 1H), 7.78 — 7.75 (m, 2H), 7.66 — 7.62 (m, 2H),
7.40 — 7.35 (m, 2H), 7.31 — 7.27 (m, 2H), 7.18 — 7.12 (m, 1H), 2.43 (s, 3H). 13C NMR (126 MHz,
CDCl;) 6 165.67, 142.39, 138.06, 132.14, 129.46, 129.09, 127.04, 124.44, 120.17, 21.51.

Table S5. Isolated yields of product 1

Entry Solvent Isolated Yield
1 Cyrene™ 80.4%
2 Cyrene™/y-Valerolactone (50/50) 90.7%
3 Cyrene™/2-MeTHF (80/20) 90.2%
4 Cyrene™/Acetonitrile (80/20) 93.9%
5 Cyrene™/DMF (80/20) 81.8%
6 DMF 94.8%
7 NMP 92.6%

3.1.2 Synthesis of Boc-lle-Phe-OMe (2)

Procedure derived from an amide cross-coupling conducted using Cyrenel.
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To a 20 mL screw cap glass vial was added Boc-lle-OH (289 mg, 1.25 mmol, 1 equiv.), HATU (570
mg, 1.50 mmol, 1.2 equiv.), N,N-diisopropylethylamine (655 pL, 3.76 mmol, 3 equiv.), and solvent
(6.25 mL). The reaction mixture was stirred for 30 minutes before the addition of Phe-OMe-HCl
(296.5 mg, 1.37 mmol, 1.1 equiv.) and subsequently maintained at room temperature for 2 hours
while stirring. The solution was then diluted with EtOAc (10 mL) and washed with 1 M HCI (2 x 20
mL) and brine (20 mL). The organics were then dried over Na,SO, and concentrated under
reduced pressure to give a residue which was subsequently purified by silica plug (30 g silica gel,
eluted in 100% EtOAc) to afford the title compound as a white solid. *H NMR (CDClz, 500 MHz):
§7.31-7.27 (m, 2H), 7.26 — 7.22 (m, 1H), 7.13 - 7.10 (m, 2H), 6.29 (d, J = 7.7 Hz, 1H), 4.99 (d, J =
7.6 Hz, 1H), 4.87 (dt, J = 7.9, 5.9 Hz, 1H), 3.96 — 3.89 (m, 1H), 3.71 (s, 3H), 3.12 (qd, J = 13.9, 5.9
Hz, 2H), 1.82 (dt, J = 9.9, 5.1 Hz, 1H), 1.44 (s, 9H), 0.87 (dd, J = 11.0, 6.8 Hz, 6H). 13C NMR (126
MHz, CDCl;) 6 171.66, 171.19, 135.67, 129.26, 128.63, 127.19, 59.26, 53.08, 52.32, 38.00, 37.23,
28.32, 24.66, 15.43, 11.44.

Table S6. Isolated yields of product 2

Entry Solvent Isolated Yield
1 Cyrene™ 97.9%
2 Cyrene™/y-Valerolactone (50/50) 96.0%
3 Cyrene™/2-MeTHF (80/20) 96.3%
4 Cyrene™/Acetonitrile (80/20) 98.2%
5 Cyrene™/DMF (80/20) 81.1%
6 DMF 98.9%
7 NMP 98.6%

3.2 Suzuki coupling
3.2.1 Synthesis of 4-phenyltoluene (3)

Procedure derived from a palladium-catalyzed Suzuki-Miyaura cross-coupling conducted using
Cyrene™.2

To a 20 mL Radley reaction tube was added Pd(dppf)Cl,-CH,Cl; (41.0 mg, 0.05 mmol, 0.04 equiv.),
4-bromotoluene (214 mg, 1.25 mmol, 1 equiv.), Cs,CO;z (1.2225 g, 3.75 mmol, 3 equiv.),
phenylboronic acid (228.7 mg, 1.88 mmol, 1.5 equiv.) or phenylboronic acid MIDA ester (437.2
mg, 1.88 mmol, 1.5 equiv.), solvent (5 mL), and water (9 mL, 400 equiv.). The tube was then
capped and placed under N,. The reaction mixture was heated to 50°C with stirring at 800 rpm



and maintained at this temperature and stir rate for 16 hours before the vessel was vented and
decapped. The solution was then diluted with EtOAc (10 mL) and washed with water (2 x 20 mL)
and brine (2 x 20 mL). The organics were then dried over Na,SO, and concentrated under reduced
pressure to give a yellow oil which was purified by silica plug (30 g silica gel, eluted in 100%
petroleum ether) to afford the title compound as a white solid. H NMR (CDCls, 500 MHz): § 7.63
—7.59 (m, 2H), 7.54 — 7.51 (m, 2H), 7.48 — 7.43 (m, 2H), 7.38 — 7.33 (m, 1H), 7.30 = 7.27 (m, 2H),
2.43 (s, 3H). 13C NMR (126 MHz, CDCl5) 6 141.22, 138.41, 137.06, 129.52, 128.80, 128.76, 127.02,
127.01, 21.14.

Table S7. Isolated yield of product 3 from phenylboronic acid

Entry Solvent Isolated Yield
1 Cyrene™ 82%
2 Cyrene™/y-Valerolactone (50/50) 95%
3 Cyrene™/2-MeTHF (80/20) 91%
4 Cyrene™/Acetonitrile (80/20) 72%
5 Cyrene™/DMF (80/20) 96%
6 DMF 94%
7 NMP 91%

Table S8. Isolated yield of product 3 from phenylboronic acid MIDA ester

Entry Solvent Isolated Yield
1 Cyrene™ 78%
2 Cyrene™/y-Valerolactone (50/50) 85%
3 Cyrene™/2-MeTHF (80/20) 80%
4 Cyrene™/Acetonitrile (80/20) 88%
5 Cyrene™/DMF (80/20) 92%
6 DMF 87%
7 NMP 90%

3.3 Sonogashira Coupling
3.3.1 Synthesis of diphenylacetylene (4)

Procedure derived from a palladium-catalyzed Sonogashira cross-coupling conducted using
Cyrene™, 3

To a 20 mL Radley reaction tube was added Pd(PPhj;),Cl, (17.5 mg, 0.02 mmol, 0.02 equiv.), Cul
(9.5 mg, 0.05 mmol, 0.04 equiv.), iodobenzene (139.5 uL, 1.25 mmol, 1 equiv.), phenylacetylene
(178 uL, 1.62 mmol, 1.3 equiv.), EtzN (190 uL, 1.36 mmol, 1.1 equiv.), and solvent (2.5 mL). The
tube was then capped and placed under N,. The reaction mixture was heated to 30°C with stirring



at 800 rpm and maintained at this temperature and stir rate for 2 hours before the vessel was vented
and decapped. The solution was then diluted with EtOAc (5 mL) and washed with water (2 x 20
mL) and brine (2 x 20 mL). The organics were then dried over MgSO, and concentrated under
reduced pressure to give a yellow oil which was purified by silica plug (30 g silica gel, eluted in
100% petroleum ether) to afford the title compound as a white solid. 'H NMR (CDCls, 500 MHz):
8 7.58 —7.50 (m, 4H), 7.38 — 7.31 (m, 6H). 13C NMR (126 MHz, CDCl;) 4 131.76, 128.49, 128.40,
123.43, 89.52.

Table S9. Isolated yields of Product 4

Entry Solvent Isolated Yield
1 Cyrene™ 94%
2 Cyrene™/y-Valerolactone (50/50) 92%
3 Cyrene™/2-MeTHF (80/20) 89%
4 Cyrene™/Acetonitrile (80/20) 86%
5 Cyrene™/DMF (80/20) 93%
6 DMF 97%
7 NMP 96%

3.3.2 Synthesis of 1-fluoro-4-(phenylethynyl)benzene (5)

Procedure derived from a palladium-catalyzed Sonogashira cross-coupling conducted using
Cyrene™, 3

—~(O—

To a 20 mL Radley reaction tube was added Pd(PPh;),Cl, (17.5 mg, 0.02 mmol, 0.02 equiv.), Cul
(9.5 mg, 0.05 mmol, 0.04 equiv.), 4-fluoroiodobenzene (144 pL, 1.25 mmol, 1 equiv.),
phenylacetylene (178 pL, 1.62 mmol, 1.3 equiv.), Et;N (190 pL, 1.36 mmol, 1.1 equiv.), and
solvent (2.5 mL). The tube was then capped and placed under N,. The reaction mixture was heated
to 30°C with stirring at 800 rpm and maintained at this temperature and stir rate for 2 hours before
the vessel was vented and decapped. The solution was then diluted with EtOAc (5 mL) and washed
with water (2 x 20 mL) and brine (2 x 20 mL). The organics were then dried over MgSO,4 and
concentrated under reduced pressure to give a yellow oil which was purified by silica plug (30 g
silica gel, eluted in 100% petroleum ether) to afford the title compound as a white solid. Around
5% 1,4-diphenyl-1,3-butadiyne was identified by '3C NMR and GC-MS as an inseparable
byproduct (labeled as * in the corresponding spectra).* 'TH NMR (500 MHz, CDCls) 8 7.55 — 7.51
(m, 4H), 7.38 — 7.32 (m, 3H), 7.08 — 7.02 (m, 2H). *C NMR (126 MHz, CDCls) 6 162.65 (d, J =
249.6 Hz), 133.62 (d, J= 8.4 Hz), 131.71, 128.52, 128.48, 123.24, 119.53 (d, /= 3.5 Hz), 115.79
(d, J=22.1 Hz), 89.18 (d, J= 1.5 Hz), 88.43. F NMR (CDCls, 470 MHz): 6 -111.23 (tt, J= 8.6,
5.4 Hz).

Table S10. Isolated yields of product 5

Entry Solvent Isolated Yield
1 Cyrene™ 93%




2 Cyrene™/y-Valerolactone (50/50) 90%
3 Cyrene™/2-MeTHF (80/20) 81%
4 Cyrene™/Acetonitrile (80/20) 97%
5 Cyrene™/DMF (80/20) 97%
6 DMF 95%
7 NMP 89%

3.4 Synthesis of 1-benzyl-1H-1,2,3-benzotriazole (6)°

N\

“N

/
N
CH,Ph

To a 20 mL vial charged with benzotriazole (60 mg, 0.5 mmol) was added solvent (5 mL) followed
by benzyl bromide (94 mg, 0.55 mmol) and DBU (84 mg, 0.55 mmol). The resulting mixture was
allowed to stir art room temperature for 10 hours. At the conclusion of reaction, the reaction
mixture was poured into water (20 mL) and the aqueous solution was extracted by EtOAc (20 mL)
for 4 times. Then the organic layers were combined, dried with MgSO, and evaporated. The
resulting residue was further purified through Biotage (EtOAc/Heptane = 5/100 — 30/100) to
afford the desired product as a white solid. *H NMR (500 MHz, CDCl3) 6 8.09 (dt, ) = 8.2, 1.1 Hz,
1H), 7.47 — 7.25 (m, 8H), 5.88 (s, 2H). 3C NMR (126 MHz, CDCl5) & 146.49, 134.89, 132.93, 129.14,
128.60, 127.71, 127.53, 124.04, 120.22, 109.85, 52.40.

Table S11. Isolated yields of product 6

Entry Solvent Isolated Yield
1 Cyrene™ 60%
2 Cyrene™/y-Valerolactone (50/50) 58%
3 Cyrene™/2-MeTHF (80/20) 66%
4 Cyrene™/Acetonitrile (80/20) 74%
5 Cyrene™/DMF (80/20) 69%
6 DMF 60%
7 NMP 59%

3.5 Synthesis of 3FEPAIPN (7)©

R CN

Et CN
Ph



To a 20 mL vial charged with tetrafluoroisophthalonitrile (200 mg, 1.0 mmol) was added solvent
(5 mL) followed by N-Ethylaniline (133 mg, 1.1 mmol) and triethylamine (110 mg, 1.1 mmol).
The resulting mixture was allowed to stir art room temperature for 4 hours. At the conclusion of
reaction, the reaction mixture was poured into water (50 mL) and this aqueous solution was
extracted by EtOAc (30 mL) for 4 times. Then the organic layers were combined, dried with
MgSO, and evaporated. The resulting residue was further purified through Biotage
(EtOAc/Heptane = 0/100 — 10/100) to afford the desired product as a yellow solid. '"H NMR (500
MHz, CDCls) 8 7.43 — 7.36 (m, 2H), 7.25 — 7.20 (m, 1H), 7.11 — 7.06 (m, 2H), 4.01 (qd, J = 7.1,
1.7 Hz, 2H), 1.30 (td, J = 7.1, 0.8 Hz, 3H); 13C NMR (126 MHz, CDCl;) 4 161.91 (d, J=270.1),
154.36 (ddd, J = 268.3, 15.5, 7.7 Hz), 145.24, 144.19, 141.87 (ddd, J = 250.6, 12.7, 4.1 Hz),
130.11, 126.01, 122.73, 109.30, 107.52 (d, J = 3.0 Hz), 94.36 (d, /= 16.7 Hz), 85.97, 49.38 (d, J
= 6.2 Hz), 13.88 (d, J=4.7 Hz). '’F NMR (470 MHz, CDCl;) 6 -99.47 — -101.95 (m), -118.78 — -
123.56 (m), -145.51 (dd, J = 19.3, 10.6 Hz).

Table S 12. Isolated yields of product 7

Entry Solvent Isolated Yield
1 Cyrene™ 44%
2 Cyrene™/y-Valerolactone (50/50) 46%
3 Cyrene™/2-MeTHF (80/20) 45%
4 Cyrene™/Acetonitrile (80/20) 44%
5 Cyrene™/DMF (80/20) 46%
6 DMF 52%
7 NMP 47%

3.6 Synthesis of N-[(2-chlorophenyl)methylene]-4-methoxy-benzenamine (8)’

Cl
0
ar

To a 20 mL vial was added p-Anisidine (246 mg, 0.2 mmol) and solvent (4 mL). The mixture was
stirred at room temperature until all solid dissolved. 2-Chlorobenzaldehyde (281 mg, 0.2 mmol)
was added to the reaction mixture, followed by adding Pyrrolidine (14 mg, 0.02 mmol, 10 mol%).
The reaction mixture was stirred at room temperature for 4h. The reaction mixture was then
diluted with 10 mL heptane, filtered through a silica gel plug and eluted with 200 mL 10% EtOAc
in heptane. The filtrate was collected, and concentrated to yield a yellow residue which was
purified using Biotage (EtOAc/Heptane = 0/100 — 10/100). Yellow solid. 'H NMR (CDCI3, 500
MHz): & 8.97 (s, 1H), 8.28 — 8.25 (m, 1H), 7.45 — 7.44 (m, 1H), 7.42 — 7.37 (m, 2H), 7.32 = 7.29 (m,
2H), 6.99-6.97 (m, 2H), 3.87 (s, 3H). 13C NMR (CDCl3, 126 MHz) 6 158.68, 154.76, 144.69, 135.83,
133.51, 131.79, 129.93, 128.39, 127.10, 122.55, 114.45, 55.53.

Table S13. Isolated yields of product 8

Entry Solvent Isolated Yield




1 Cyrene™ 77%
2 Cyrene™/y-Valerolactone (50/50) 72%
3 Cyrene™/2-MeTHF (80/20) 79%
4 Cyrene™/Acetonitrile (80/20) 69%
5 Cyrene™/DMF (80/20) 81%
6 DMF 86%
7 NMP 82%

3.7 Synthesis of 5,5’-Bis(trifluoromethyl)-2,2’-bipyridine (9)2

/ N —
— N

To a 20 mL Radley reaction tube was added 2-bromo-5’-(trifluoromethyl)pyridine (0.75 g, 3.32
mmol, 1 equiv), Pd(OAc), (112.5 mg, 0.05 mmol, 15 mol %), TBAI (1.50 g, 4.06 mmol, 1.2 equiv),
K,CO3 (0.75 g, 5.43 mmol, 1.6 equiv), and solvent (10 mL). The tube was then capped and placed
under N,. The reaction mixture was heated to 50 °C with stirring for about 30 minutes before
addition of 2-propanol (0.56 mL, 7.32 mmol, 2.2 equiv). The reaction mixture was maintained at
50 °Cfor 18 hours. The reaction mixture was cooled down to room temperature, and then filtered
through Celite®. The Celite pad was further washed with dichloromethane (20 mL X 2). The
filtrate was dried over MgSQ,, and concentrated under reduced pressure to give a dark brown oil
that was taken up in petroleum ether (3 x 30 mL). The petroleum ether layers were combined
and concentrated under reduced pressure to afford the product as a white solid (Cyrene™/2-
MeTHF: 50%). *H NMR (CDCl3, 500 MHz) 6 8.99 (m, 2H), 8.65 (m, 2H), 8.12 (m, 2H). 13C NMR (126
MHz, CDCl3) 6 157.70, 157.69, 146.35, 146.32, 146.29, 146.26, 134.34, 134.31, 134.28, 134.26,
127.54,127.28,127.02, 126.75, 124.59, 122.42, 121.25. *F NMR (CDCl;, 471 MHz) § —62.69.

5,5’-Bis(trifluoromethyl)-2,2’-bipyridine was also synthesized at various scales (2-bromo-5’-
(trifluoromethyl)pyridine/solvent: 5g/20 mL and 50g/200 mL), and isolated with similar yields (ca.
75%).
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Boc-lle-Phe-OMe (2)
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20 Spectrometer Frequency 125.79
21 Spectral Wilth ;7
22 Lawest Frequency 15613
23 Huekeus e
24 eguined Sz 219
25 Spectral Sie 51072
26 Digital ResokiBon 2z
1
] 1
f |
1
e ; . \ I
4 i Vith . LT
T T T T T . T T T T T T
220 210 200 190 130 170 180 150 140 130 120 &0 50 10



4-phenyltoluene (3)

Value

Parameter
1 Solvent Lo s wkd
2 Temperature 2380

3 Spactrometer Fraquancy 500,20
| 4 Nudeus 1H

llhl L
i R Y
3 8.0 73 7.0 6.5 6.0 3.5 5.0 4.5 4.0 3.5 3.0 2.5 20 1.5 1.0 0.5 0.0 -0
f1 (ppm)



P
NTOmEMN OG0 =
e e
Paramatar Value Lol T g =
1 Salvent €Dcly \ \I} W‘
2 Temperature 2580
|3 Spectrometer Fraquency 125,79

i‘l Nucleus 13C

T T T T T T T T T T

T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 a0 50 40 30 20 10 a -10
f1 (ppm)



Diphenylacetylene (4)

Parameter Value
1 Solvent ciz
2 Temperature 38,0
3 Specirometer Freguency 500,20

4 Mudeus 1H

4.00=T
5931

8.0

; :
5.5 5.0 4.5 4.0 3.5
f1 (ppm)

7.0 6.5 6.0

iy
n



o

o

Parameter Value 8

zzem & -

1 Sohent oo el o ]

Loghig g a =

2 Temperature 258.0 \ V .l @ =
3 Spectrometer Fraquency 125,79

4 Mudeus 3c

| e

T T T T T T T T T T T T T T T T T T T r T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 80 70 B0 50 40 30 20 10 a -10
f1 (ppm)



1-fluoro-4-(phenylethynyl)benzene (5)

Parameter Value
1 Solvent {oswi
2 Temperature 298,0
3 Spectramater Fraguency 500,20
4 Nudeus H

8.0

; T
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5
f1 (ppm)

20

1.5

1.0

0.5

0.0



Parameater Value

= EEEnERNE T e TR
L] MM EF MmN NT NG N D W Smm 9ooa
1 Solvent erot] o e e e ekt e
Ze SanESssSn Gk o os g8 08
2 Tempersture 238.0 ey 555 ;
3 Spectrometer Frequency 125,75 W TR SN
4 Nudeus 13C
F —
x
I H |zl
| = R

T T T T T T T T T T T T - - . T T T T . - - -
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 a0 a0 70 a0 50 40 30 20
f1 (ppm)

10

-10
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1-benzyl-1H-1,2,3-benzotriazole (6)

o
Paracter Valie :'oj
Lo E g e T MRS RS A AR AARNRAE AR5,
20w mE e """"‘“‘"“""“._'.‘_".‘_"‘._".‘_".‘_"‘"L"L"L"‘L"."‘."‘"“._"c"\‘ES‘_","‘"‘: g
3 Sk — N
4 Imtument Avance
5 Ausiar
& Salvent cocn
7 Temperature 2080 N
@ Pulse Sequence 23
9 Experiment It \\‘-
10Prate Z153775. 0001 (CPPL.1 B30 SIIS150-HAr-0-f5Z T 73) N
11 Humber of Seans 4
12 Receiver Gain 1010 /
13 Relancation Delay 50000 N
14Pukse Width 12000
15 Pressbur aion Frequency 4
16 Acquisian Time 35000 CH P h
17 Acquisian Date 2022-07-12T15: 05:59 2
18Madii #an Date 2022-07-12T16: 06:34
19Clans
20 Specirameles Frequency 500.20
21 Spectral Wilth 12500.0
22 Lawet Frequency 25108
ZNuckus bt cl)
24 Acquined Size 70 5.85
25 Spectral iz 131072
26 Dighal ResauBon 040
|
1
. l ” | —_—
T T g
o @ @
=1 = @©
— oo —
r T T T r T T T T T T T T T T T T T T T T T T T T
20 115 110 105 100 9.5 3.0 3.5 3.0 7.5 7.0 6.5 5.5 50 4.5 4.0 3.5 30 2.5 20 15 10 0.5 0.0



Mmoo
— - 8388

1 Origin Bruker BinSpin GmbH g BERLIBRAZH & g =
2 Owner pap—— g THgEe TS - i@ o«

= aooadaooy 2 ERE & o
3 s I SNNer S |
4 Instrument Avance
5 Authar
& Sohvent oen
7 Temperature a0
@ Pulke Sequence mpaN
9 Experiment 10
10 Probe TI6A776_ 0001 {CPP1.1 A0 50051 BB-HEF-D-05Z XT FB)
11 Number of Scans 5% N
12 Receiver Gain 1010
13 Redanwation Deday 10000 \\
14 Pulbse Width 100000 N
15 Pressbur afian Frequency /
16 Ay uisian Tame 15000
17 Acquisiion Dae 22-07-13T16: 2004 N
18 Madiic fon Date 2-07-13T16: 1933
18 Clarss \
20 Specirametes Frequency 125.79 CH P h
21 Spectral Wilth 326737 2
22 Lowest Fraguency -1546.6
T3 Muckeus 130
24 Acquined Size 49013 :
25 Specinal Sim 131072
26 Digital ResabuBon ¥

| ]
I
| i
T T T T T T T T T T T T T T T T T T T T J
290 230 20 210 200 1%0 180 170 180 150 140 130 120 110 100 a0 ] &0 20 10 -10

1 (ppm)



3FEPAIPN (7)

m
Paranmeder \abie §
1Ok Bk B Ge 2 P AR BRRE S NN N NANNARSA 92553358585 5385555588 ARARRAE
2 Owner e e D e L R G NS NN A LA i iy
3 S e e e
4 Imsirument Avance
5 Authar
& Salvent oo
7 Tempersture 230 (] I
A Pube Sequence 3 |
9 Experiment 10 | |
10 Prabe Z168776 0001 (CPPL.1 B0 SO051B8-HEF-D-05Z XT FB) [
11 Humber of Seans 4 | | | |
12 Receiver Gain 1010 |
13 Retareatin Deday 50000 L) | ]
14 Puike Width 120000
15 Presaur alion Frequency
16 AcquisiBan Tame 35000
17 Acquisiion Date H07-12T16: 25:43
18 Mol #8an Date H07-12T16: 25:07
19 ks
20 Spectrometer Frequency 500.20
21 Specteal W Hth 12500.0
2 Lawet Frequency -2510.9
T Nuelens H
24 Acquired Si Eer]
25 Spectal Sim 131072
26 Digital Resoibution a1
: Foo
Et CN
Ph
) SR LU
i T APy
g8 & g 8
= ~ "
T T T T T T T T T T T T T T T T T T T T T T
20 115 110 105 100 95 9.0 8.5 8.0 7.5 70 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 1.5 1.0
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02921
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E8 P14
06’ 27§
£6'2b |
61 bl |
61 GkT
2 5bT
¥ ST
£ 5T
£2 5T
62 ST
0E' SbT
02 £57
9z’ £5T
ZE £5T
8E'EST
£E' 55T
6E' 551
5’551
5551
£8'097
a3 pay
88097
05 091
S5’ 291
45791
00 £97

-10

CN
Et CN
Ph
50 40 30 20 10

60

70

110 100 el 80

120
f1 (ppm)

180 180 170 160 150 140 130

200

Value
cocl3
2380

3 Speciromater Frequency 135,79 |

13C
210

Parameter
| 2 Temperature
230 220

| 4 Nucleus

| 1 Schvent

240




o1 b

Parameter o o
1 Origin b =
2 Owner et fatt
3 s
4 Imswrument [
5 Authar
& Salvent eder3
7 Temperalure 20
8 Pube Sequence Soul
9 Experinent 10
10 Prabe OneNMR W20
11 Mumber of Seans 15
12 Recaier Gan s J
13 Redawatinn Dedsy 50000 3 o F CN
14Pulie Width EE]
15 Pressis don Fregquency
16 AcquisiBian Time 150m
17 Aequisiion Date 021-10-19T11: 35:29
18 Madie #ian Date H21-10-19T11: 37243 F F
19 Clars
20 Spectrameter Frequency 470.23
21 Spectral W Hth 14758
2 Lawet Frequency -110598.2
TINueleus 197 Et CN
24 Acquired Sie pri)
25 Spectal Siz 24288 Ph
26 Diigital Resoibuion 0z

) - s
& &
3 g

100

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
B -90 92 -84 96 -93 -100 -102 -104 -106 -108 -110 -112 -114 -116 -118 -120 -122 -124 -126 -128 -130 -132 -134 -135 -138 -140 -142 -144 -146 -148
1 (ppm)



N-[(2-chlorophenyl)methylene]-4-methoxy-benzenamine (8)

13000000

12000000

11000000

10000000

7000000

5000000

3000000

2000000

1000000

— we 5 935JECIEEILTIRARRARARNAAAIRANGSISEY 2
i Grigin Bruker BloSpin GrmbH [ [=mainl I
2 Cwner nenrs
3 Sie
4 Insrument Mvance cl
5 Authar
& Solvent o
7 Tempersiure =80
8 Pulse Sequence e /{
9 Experiment 1 [+] N
10Frobe ZAGATTE (001 (CPPLL BBO 50051 D57 KT FE) £
11 Number of Seans 4 J HaC
12 Recehver Gain 1018
13 Relmestion Delsy 5000
14 Pulse Width 120000
15 Pressburation Frequency
16 Acquisdtion Time 21500
17 Acquidtion Dake 200006 30T 1L2: 502
18 Modification Date 06 30T L4800
19k
20 Spectrometer Frequency 50020
21 Spectral Width 135000
22 Lowest Frequency MBS
T3 Nuckus M
24 Aequined Sae 7S
25 Spectral Sie 131072
26 Digital Reslution 10

“l 1
K i pet i
g § g8y g

T T T T T T T T T T T T T T T T T T T T T T T T T T T
3.0 125 120 115 11.0 105 100 95 90 85 BD 75 70 &5 60 55 50 45 40 35 30 25 20 15 10 05 0.0

f1 (ppm)



82 § RnREASH ©

G e M 83 3 AdaRasy RRE ﬁ

e
Sl iy [ [ S | S |
3 5k
4 Insrumens Avance
5 Authar
& Sohent cpen
7 Tempersture a0
8 Pulse Sequence 200 cl
9 Experiment r
10Probe ZATTS 001 (CPPL1 BB S0051 BB-HAF-D-05 2 XT Fi)
iiNumher of Scns 2%
12 Recseer Gain 110 &
19 Retaxation Delsy L0000 o N
14 Pulse Width 16,0000 !
15 Pressturation Frequency HC
16 Acquidtion Time 15000
17 Acquistion Date 22-06-30T19:13:06
18Modifcation Date  2020-06-30T19: 1200
19 Clnes
20 Spectrometer Frequency 12579
1 Spectral Width D67
DlowetFrequency  -1S6L3
iNuckus ne
4 Aequied Stz e
25 Spectal Ske Bum
26 Digital Resnution 0%

1
. ; ; . ——— ; , ; —— —— ; . ; ———— . ; —— .
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8) 70 60 S0 40 30 20 10 -10
11 {ppen)

1900000

1800000

1700000

1600000

150000

1400000

1300000

1200000

1100000

1000000




Parameter
Origin
Dwmer
e
Instrument
Authar
Soivent
Temmperalure
Puke Sequence
Experiment
10 Prabe
11 Number of Scans
12 Receier Gain
13 Redanation Deday
14 Pulse Width

[ T A

15 Presur aon Fregquency

16 Aequisian Tine
17 Aequisian Date:
18 ModTiason Date
19Cks

P
i)

2168776 0001 (CPP1.1 BB0 50

Fl
1010
50000
12.0000

35000
A022-07-05T18: 4322
2022-07-05T18: 41:48

20 Spectrometes Frequency 500.20

21 Spectral With

22 Lowest Frequency

73 Hucheus
24 Acquined Size

25 Spectral Sie

26 Dighal RessokiBon

12500.0
-2494.5
H
43750
131072
010

170

Lz

4000000

3500000

3000000

2500000

2000000

+1500000

1000000

~500000

T
1.5 110

T T
100 9.5



2600000

2400000

2200000

2000000

~1300000

1500000

~1400000

1200000

1000000

—300000

00000

400000

~200000

200000

araneler =
1 orgn LI £33 i e
2 Owner sy N ’
3 sie
4 Instrument Avance
5 Autiar
6 Salvent cocd
7 Temgessture 2330
3 Pubie Sequence 2pgHN
9 Experiment 10 F
10 Prate Z163776_0001 (CPPL.1 BBO SOIS1 BE-HAF-D-052 XT FEB) /
11 Numibser of Scans =5 \
12 Receiver Gain 101.0
13 Redacation Dy 10000 N E
14Puke Width 10,0000
15 Pressur dion Frequency
16 Aequision Tine 15000
17 Aequision Date 022-07-05T18: 56:01
18 ModTi dion Date 22-07-05T18: 5427
19 Class
20 Spertrometes Frequency 125.79
21 Spectsd Wilth 3679.7
22 Lowest Frequency -1561.3
T3 Hucheus 136
24 Acquived Siz 013
25 Spectsal Siz 131072
26 Digtall Resohuon 025
[l
1
i
|
LR S S JWMML_‘,__I l
T T T T T T T T T T T T T T T T T T T
175 170 165 160 155 150 145 140 135 150 125 120 115 110 105 95 85 a0 75

1 (ppm)



FLUCRINE_MV500_20190419_01 22000
GUOCLIN MKE191215 1 B cdcl3 L>1000

20000
F18000
18000
F17000
16000
F15000
14000
F13000
12000
11000
10000
F9000
8000
7000
6000
5000
4000
3000
2000
1000

-62.68

1000
L2000

R e e e
-70 -90 -110
f1 (ppm)

L e L B B s B s R S B B
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